The current study investigates race-ethnic differences in rates of panic disorder, panic attacks and certain panic attack symptoms by jointly combining three major national epidemiological databases. The compared groups were White, African American, Latino and Asian. The White group had significantly higher rates of panic disorder, and of many panic symptoms, including palpitations, as compared to the African American, Asian and Latino groups. Several expected race-ethnic differences were not found. An explanation for these findings are adduced, and suggestions are given for future studies so that possible ethnicracial differences in panic disorder, panic attacks and panic attack symptoms can be investigated in a more rigorous manner.
Introduction
Researchers have hypothesized that the rate of panic disorder, panic attacks and panic attack symptoms may vary across race-ethnic groups for several reasons [1] . In particular, cultural ideas about the meaning of anxiety-type psychological and somatic sensations (such as those listed in the DSM-IV panic attack criteria) may vary across cultures. Consequently, the feared sensations and the extent of fear would be expected to vary and would seemingly result in different rates of panic disorder and panic attacks. Consequentially this would result in certain symptoms being more prominent during panic attacks [1] . Possible reasons for cross-cultural differences in the meaning and emotional salience of panic attack symptoms are reviewed, otherwise known as cultural reasons for "somatic symptom amplification" [1] .
For one, it has been theorized that certain racial groups may be susceptible to certain symptoms owing to biological reasons; for instance, studies using an optokinetic drum have observed that Asian groups may be more predisposed to motion sickness and dizziness. Of course, this motion sickness predisposition may result from the cultural meaning of dizziness, for example, associated metaphors, rather than a genetic predisposition, or a combination of both; see [1] for a review of this topic. Second, it has been theorized that if a certain somatic symptom is linked to many metaphors used to express distress, then that symptom may take on particular emotional salience. For example, Hispanic populations will be very afraid of shortness of breath, owing to many metaphors referencing asphyxia [D.E. Hinton, R. Lewis-Fernández, R. Chong, M.H. Pollack, submitted manuscript].
Third, it has been theorized that if a group has a high rate of an illness that has a certain panic attack symptom as the key symptom, then that symptom may be misattributed to that disease process; for instance, in the African American group, there is a very high rate of diabetes, hypertension and foot amputation, therefore numbness is greatly feared as an indicator of these problems [2, 3] . As another example, among English speaking populations in the United States, there is great fear of heart attacks, so in theory heart palpitations should be emphasized during panic attacks [4] . Finally, cultures may have certain greatly feared cultural syndromes, and certain symptoms may be interpreted as indicating the onset of that cultural syndrome, producing even greater fear of this particular symptom: among many Latino groups, most often Caribbean Latinos, shakiness is thought to indicate a disorder of the nervous system and the possible onset of an ataque de nervios, a greatly feared syndrome that may cause loss of control and death [D.E. Hinton, R. Lewis-Fernández, R. Chong, M.H. Pollack, submitted manuscript].
To further understand cultural differences in panic disorder and panic attack symptoms, the current study explores the rates of panic disorder and panic attacks across certain race-ethnic groups: White Americans, African Americans, Hispanic Americans and Asian Americans. The study also compares these race-ethnic groups with respect to the rate of certain panic attack symptoms experienced during panic attacks. We chose to assess all panic attack symptoms in an exploratory design, though realizing this would decrease the power to detect differences. As discussed previously, and further elaborated on in the discussion section, we hypothesized that certain differences would be found: more dizziness among the Asian group, higher endorsements of shakiness and shortness of breath among Latino populations and more numbness among African American patients. The dataset to be examined includes an integration of three large national epidemiological surveys (see Methods for a detailed description).
Methods

Subjects
The current study draws on data from the Collaborative Psychiatric Epidemiology Studies (CPES). The CPES consists of three national surveys of Americans' mental health: the National Comorbidity Survey Replication (NCS-R), the National Study of American Life (NSAL) and the National Latino and Asian American Study of Mental Health (NLAAS; [5] ). All surveys were funded by the National Institute of Mental Heath (NIMH) and data were collected between May 2002 and November 2003. The NCS-R included adults (≥18 years old) in the coterminous United States. Individuals were excluded if they were institutionalized, lived on military bases or were non-English speakers. Data for the NCS-R were collected as part of a three-stage national area probability sample framework. The NCS-R is a cross-sectional replication of the original 1993 National Comorbidity Survey (NCS; [6, 7] ). The NCS-R screening interview was completed by 11,222 households and yielded an initial 98% response rate. In-person interviews were conducted with 9282 respondents (47.4% males), with the mean age of 44.73 years (SD = 17.5) and a response rate of 70.9%.
The NSAL, an integrated household probability sample survey (N = 6199), consists of 3570 African-Americans, 1006 non-Hispanic Whites, and 1623 African American adults of Caribbean descent, with a response rate of 71.5%. The inclusion and exclusion criteria for the NSAL were identical to those of the NCS-R described previously. Moreover, this survey was added to the CPES combined dataset in order to obtain information from Afro-Caribbean adults, a group that was not represented in the NCS-R. A similar three-stage national area probability sampling procedure as employed in the NCS-R was utilized to collect the data.
The NLAAS, a nationally representative survey of Latino and Asian Americans residing in the United States, included individuals whose primary language was English, Spanish, or 1 of 3 Asian languages (Chinese, Vietnamese or Tagalog). Of note, this was the only survey in the CPES combined dataset that utilized trained bilingual interviewers to conduct the full assessment in one of these five languages, as compared to English-only assessments in the NCS-R and NSAL [8] . Moreover, the NLAAS survey population included Latino and Asian-American adults (≥ 18 years old), in the coterminous United States, Alaska and Hawaii. Exclusion criteria were the same as for the NCS-R and the NSAL. Additionally, the study utilized a similar three-stage national area probability sample with special supplements for adults of Puerto Rican, Cuban, Chinese, Filipino and Vietnamese origin. The Latino sample (n = 2554) consisted of four ethnic subgroups determined by respondents' self-reported ethnicity: Cuban, Puerto Rican, Mexican and other; the final weighted response rate for the Latino sample was 75.5% [9] . The Asian sample consisted of individuals identifying as Chinese, Filipino, Vietnamese or other Asian ancestry (n = 2095); the combined weighted response rate for the Asian sample was 65.6% [10] .
Across the three surveys, study procedures were explained to all participants and written informed consent was obtained from the respondents in their preferred language [9] . Trained interviewers conducted face-to-face interviews with all participants in the core and highdensity samples (see subsequently), except when a telephone interview was conducted by the respondent. To ensure quality control in each survey, participants were randomly recontacted to validate the data. An initial $50 incentive was later increased to $150 to address nonresponse [10] .
The sampling procedure for all three surveys [5, 9] included three stages: 1) core sampling, in which primary sampling units (metropolitan statistical areas or county units) and secondary sampling units (continuous groupings of census blocks) were selected with probability proportionate to size; 2) high-density supplemental sampling to oversample census block groups with 5% or greater density of target ancestry groups; 3) second respondent sampling to recruit participants from households in which one eligible member has already been interviewed. To take into account the joint probabilities for selection under the three components of the sample design, weighting correlations were developed [10] .
Measures
The World Mental Health Psychiatric Survey Initiative Version of the World Health Organization Composite International Interview (WMH-CIDI), a fully structured lay-administered diagnostic interview that generates DSM-IV diagnoses was used to evaluate disorder prevalence rates [9] . Earlier versions of the English and Spanish CIDI diagnostic assessments were consistent with the independent diagnosis made by trained clinical interviewers [11, 12] . In the current investigation we examine lifetime prevalence rates for Panic Disorder for each of four race-ethnic groups: the Asian American subgroup (n = 2284), consisting of respondents identifying as Chinese, Filipino or Vietnamese; the African American subgroup (n = 6238), which included all origins including Caribbean African; the Hispanic subgroup (n = 3620), which included all individuals of Hispanic descent; and the White subgroup (n = 7587). We also examined the panic attack symptom profiles and number of lifetime and past-year panic attacks across the four race-ethnic groups.
Statistical Analysis
The complex samples module of SPSS 17.0 was used to complete all analyses for the present report, in order to adequately address the weighted nature of the CPES data as described previously. Logistic regressions (odds ratios with 95% confidence intervals) were conducted for prevalence of lifetime DSM-IV diagnosis of panic disorder and all 16 panic symptoms across six race comparisons: Whites versus Asian Americans, Whites versus Hispanics, Whites versus African Americans, African Americans versus Hispanics, African Americans versus Asian Americans and Hispanics versus Asian Americans. Three covariates were included in the final analyses: age, gender and annual household income. Education was considered as a potential fourth covariate, but seemed redundant to include in the analyses given its significant positive correlation to annual household income level in the datasets. One-way analysis of variances (ANOVAs) were also conducted for these six race comparisons to determine differences in number of past-year and lifetime panic attacks experienced between racial groups.
Results
The demographic characteristics of each of the four racial groups are depicted in Table 1 . The White sample was older (M = 46.85) than all other racial groups, whereas the African American cohort consisted of the highest proportion of women (63.2% female) among the groups. Asian Americans had the highest average level of household income ($72,878) in comparison to the other groups. As shown in Table 1 , each demographic variable was found to be significantly different across all racial groups. To account for this, these demographic variables were entered as covariates in the logistic regression analysis. Table 2 shows the comparisons of odds ratios between the different ethnic groups in diagnosis of panic disorder when controlling for gender, age and socioeconomic status. As shown, White Americans endorsed significantly higher rates of panic disorder as compared African Americans, Hispanic Americans and Asian Americans. There were no differences, however, in prevalence of PD among the three minority groups. These differences in the reporting of panic disorder symptoms remained significant after a Bonferroni correction (P < 0.05/6 = 0.008).
Logistic regressions revealed that even after controlling for demographic variables the four racial groups endorsed specific symptoms of panic at significantly differential The table shows odds ratios (OR), 95% confidence intervals (CI), and the statistical significance level comparing the first group versus the second group; ns = not significant at P < 0.05; * = significant at P = 0.05; * * = significant after a Bonferroni correction of 0.05/96 = 0.0005; PD = panic disorder. All analyses include gender, age and socioeconomic status as covariates.
rates (Table 3) . White Americans more frequently reported trembling/shaking than African Americans, heart racing and trembling/shaking as compared to Hispanic Americans and heart racing, shortness of breath and nausea as compared to Asian Americans. African Americans reported higher frequency of heart racing as compared to Hispanics and Asian Americans and nausea as compared to Asian Americans. Hispanic Americans reported experiencing shortness of breath and also nausea more frequently than Asian Americans, and feelings of choking more often than White Americans and African Americans. These differences in symptom report refer to those comparisons that remained significant after a Bonferroni correction to adjust for alpha inflation given the number of pair wise comparisons made (P < 0.05/96 = 0.0005). Finally, one-way ANOVAs were conducted to determine any differences in frequency of panic attacks over the past year and over lifetime among the four racial groups, which revealed no differences between racial groups on these measures.
Discussion
In this study, the White group had the highest rate of both panic disorder and panic attacks, and the Asian group the lowest. In general, the White group had a higher rate of endorsement of panic attack symptoms. As hypothesized, the White group had a very high rate of palpitations, in keeping with prominence of cardiac concerns, especially heart attack, in that group, as well as the prominence of heart-related metaphors in the English language [4] . Why might the White group have the higher rate of panic disorder? For one, there is an elevated fear of disease entities like heart attack and stroke in the American culture, which could create a hypervigilance to these symptoms, and a fearful reaction to them. As another explanation, panic disorder may be a well-known entity in the United States (e.g., it is featured in the very popular television mini-series "The Sopranos"), and this may increase its frequency through modeling and it serving as an "idiom of distress" [13] .
There are several reasons that expected race-ethnic differences in symptom frequency might not have been observed, such as the expectation that shakiness and shortness of breath would be more common in the Latino group, numbness in the African American group and dizziness in the Asian group. Most particularly, regarding the cultural theory of somatic symptom amplification, the sample had serious shortcomings. (As reviewed previously, according to the cultural theory of somatic symptom amplification, the cultural meanings of a somatic symptom, such as metaphors or cultural syndromes associated with that somatic symptom, increase the somatic symptom's prominence in that culture [1] .) Specifically, the datasets did not indicate the degree of acculturation of all the race-ethnic groups; therefore, this variable could not be examined across all groups. Thus, it may be that many participants surveyed may have been highly acculturated. An array of other variables (such as number of years in the United States, citizenship status and subjective feeling of affinity towards the United States) were considered as potential proxies for this measure, but none of these were systematically assessed across all three datasets for all racial groups. As a more serious problem, the symptoms were not assessed in each group's language across all three datasets. Furthermore, although the assessments were at least conducted in five different languages to participants in the NLAAS survey, the members within each racial group are not homogenous: African Americans in the South versus African Americans in the North versus African Americans of Caribbean origin; Mexican-Americans versus Puerto Ricans (e.g., Puerto Ricans have much higher rates of anxiety disorders than Mexican-American populations; [9] ) and three Asian groups in the datasets. The literature documents extensive translation and back-translation methods to ensure cultural equivalency of the symptom measures in the Latino subgroups in the NLAAS [14] , but similar descriptions are not available for the Asian subgroups (of Chinese, Filipino and Vietnamese origin), all of whom have extremely different languages and cultures.
Despite these limitations, there are several strengths to the current study. The large sample size within the CPES allows for results that are widely generalizeable to the overall U.S. adult population. Moreover, the over sampling of Mexicans, Puerto Ricans, Cubans, Chinese, Filipinos, Vietnamese and persons of Afro-Caribbean origin enhances knowledge in a portion of the population that is widely understudied and therefore provides robust information about how symptoms are handled across different races and cultures. As noted previously [5] , this methodological design produced increased population response weights and therefore may have reduced non-response bias in this dataset. Taken together, the CPES offers a rich opportunity to investigate race-ethnic differences in the rates of a number of emotional symptoms in a widely generalizable sample.
Future cross-cultural studies of rates of panic disorder, panic attacks and panic attack symptoms should include a scale of acculturation; should assess the group in question in their own language; and should assess specific subgroups (African American versus Caribbean African American; Filipino versus Chinese). In addition, it should be noted that the current study assessed severity of symptoms, not the most feared symptoms. One would expect that fear of symptoms would much better illustrate crosscultural differences in symptom meaning [15] . It might also be useful in future studies to utilize measures of fear of anxiety symptoms that are thought to be predictive of panic attacks, such as the Anxiety Sensitivity Index (ASI), to determine whether differences exist and whether those differences predict difference in rates of panic attacks and panic disorder [15] .
